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NASA illustration of Kepler 42 
Muirhead, Johnson, Apps et al. (2012) 





Radial 
Velocities 
10 cm/s 

JWST 



Howard et al. (2012) 
 

Statistics from Kepler 
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Exoplanets with radial velocity measurements 

Equilibrium Temperature [K] 
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Precision Radial Velocity Requirements 

ÅPhoton Noise 

ïTelescope Area * N nights per year 

ïSpectrometer Resolving Power (R>50k) 

ïSpectrometer simultaneous bandwidth (~100s nm) 

 

ÅSystematic Noise 

ïStability and calibration (~1 um physical) 

ïStellar jitter.  Rotating spots and p-modes 

Å Stationary noise process, overcome with high cadence 
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Bottom, Muirhead, Johnson, 
Blake submitted to PASP 

ÅQuantitatively assess survey yield as a 
function of Doppler spectrometer 
specifications: 

ïResolution 

ïWavelength coverage 

 

Michael Bottom 



Photon Noise 
(fundamental limit) 
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Relative Doppler precision for fixed integration time, star at 10 pc 

Bottom et al. submitted 



Relative integration time to detect a planet in the HZ, star at 10 pc 

Bottom et al. submitted 



Relative integration time to detect a planet in the HZ, star at 10 pc 

Habitable Planet Finder (HPF) 

Iodine Gas Cell 
HARPS 

CH4 NH3 
Gas 
Cells 

Bottom et al. submitted 



Relative integration time to detect a planet in the HZ, star at 10 pc 

Habitable Planet Finder (HPF) 

Iodine Gas Cell 
HARPS 

CH4 NH3 
Gas 
Cells 

G, K and early M Stars 

Bottom et al. submitted 

mid-to-late M Stars 



RECONS 7 pc Sample 

ÅMike calculated number of stars you can 
survey for 5 MEarth planets in the HZ for fixed 
observing time and tele size 

Bottom et al. submitted 


